IRA F. GREENBAUM
Silver-stained synaptonemal complexes were analyzed to examine chromosomal pairing in two species of Sceloporus (S. graciosus and S. undulatus) that have indistinct sex chromosomes. Electron microscopic analyses revealed distinct length heteromorphism between the lateral elements of one of the largest microchromosomal synaptonemal complexes in each species. The morphology and behavior of the heteromorphic synaptonemal complex in S. graciosus and S. undulatus were congruous with those described for heteromorphic sex bivalents in other vertebrates and are hypothesized to represent synapsis of the sex chromosomes. Synaptic behavior of the heteromorphic bivalents was similar between species and differed from that of the homomorphic (autosomal) bivalents within each species. In both species, synapsis of the heteromorphic bivalent was characterized by the formation of a buckle in the synaptonemal complex at early to mid-pachynema. Synaptic adjustment was observed to result in equalization in length of the lateral elements. 
Silver-stained synaptonemal complexes were analyzed to examine chromosomal pairing in two species of Sceloporus (S. graciosus and S. undulatus) that have indistinct sex chromosomes. Electron microscopic analyses revealed distinct length heteromorphism between the lateral elements of one of the largest microchromosomal synaptonemal complexes in each species. The morphology and behavior of the heteromorphic synaptonemal complex in S. graciosus and S. undulatus were congruous with those described for heteromorphic sex bivalents in other vertebrates and are hypothesized to represent synapsis of the sex chromosomes. Synaptic behavior of the heteromorphic bivalents was similar between species and differed from that of the homomorphic (autosomal) bivalents within each species. In both species, synapsis of the heteromorphic bivalent was characterized by the formation of a buckle in the synaptonemal complex at early to mid-pachynema. Synaptic adjustment was observed to result in equalization in length of the lateral elements.
SEX determination in reptiles follows one of two general modes. Sex is determined either by temperature or by the genotypic constitution of the individual (Bull, 1980; Bickham, 1983 (Cole, 1970 (Cole, , 1971a (Cole, , 1971b (Cole, , 1978 
RESULTS
Sceloporus graciosus.--The somatic karyotype (Fig. 1) of the S. graciosus examined was identical to that initially reported for the species (Jackson and Hunsaker, 1970). The six macrochromosomal pairs were metacentric excepting pair 2 which was submetacentric and possessed a telomeric secondary constriction (NOR) on the long arm. The microchromosomal morphologies could not be characterized from the somatic karyotype. Meiotic preparations (Fig. 1) were consistent with mitotic preparations and displayed six macrochromosomal and nine microchromosomal bivalents at diakinesis.
The SCs ofS. graciosus appeared generally similar to those reported from other vertebrates (Solari, 1974, 1977, 1980; Moses, 1977a; Hale  et al., 1988) . The lateral elements, centromeric regions, and attachment plaques (Moses, 1977a) were all easily identifiable. The morphologies of the macrochromosomal SCs were consistent with both the mitotic and meiotic chromosomal data. However, the SC data provided improved resolution of the microchromosomes (Fig. 1) . Based on SC data, the morphologies of the microchromosomes were interpreted as follows; pairs 7-9 subacrocentric, pairs 10-14 metacentric, and pair 15 acrocentric (identified from left to right in Fig. 1) .
The second largest microchromosomal SC (corresponding to chromosomal pair 8) appeared heteromorphic in early to mid-pachytene nuclei and was morphologically distinct from the remaining SCs (arrow in Fig. 1 ). Whereas at early pachynema the remaining bivalents were fully synapsed, a portion of this bivalent remained asynapsed (Fig. 2a-b) . Although synapsis of the bivalent appeared to proceed interstitially from two terminal initiation sites, the rate of SC formation on either side of the centromere appeared variable. At mid pachynema, the heteromorphic SC exhibited a buckle configuration due to length inequalities between the lateral elements. The position of the interstitial buckle was variable with respect to the position of the centromeric region (Fig.  2c-g ). The lengths of the lateral elements of this SC differed by a maximum of 22.35%. At late pachynema (Fig. 2h) , this bivalent appeared fully synapsed with the longer lateral element asymmetrically twisted around the shorter element.
Sceloporus undulatus.-The somatic and meiotic karyotypes ofS. undulatus (Fig. 3) were also consistent with previous reports (Cole, 1972). The macrochromosomal morphology resembled that of S. graciosus (pairs 1, 3-6 metacentric; pair 2 submetacentric). The morphology of the microchromosomes was not clearly discernable, but all appeared to be metacentric. Surface-spread cells indicated normal synapsis for 10 chromosomal pairs and the SCs verified the metacentric condition of the microchromosomes (Fig.  3) . As in S. graciosus, one SC (pair 7) appeared heteromorphic and displayed a buckle config- uration in early-pachytene nuclei (Fig. 4a) . Based on measurement of this SC in one cell (Fig. 4a) , lateral elements differed in length by 13.5%.
As pachynema progressed, the buckle was eliminated and the SC exhibited marked asymmetrical twisting (Fig. 4b) . By late pachynema, the lateral elements of this SC became fully straight paired (Fig. 4c) and electron dense (silver-stain positive) structures formed along the axis as the SC became more contracted. These argentophilic structures, apparently the result of a protein association, were only associated with this SC and were most prevalent in the fully adjusted (late-pachytene) configuration. The evolutionary differentiation of heteromorphic sex chromosomes from a presumably homomorphic pair is thought to result from reduction in recombination due to structural rearrangements (Ohno, 1967 (Ohno, , 1969 
